Carnitine supplementation decreases capacitation-like changes of frozen-thawed buffalo spermatozoa.
The aim of this study was to evaluate the effect of carnitine supplementation of semen extender on fertility parameters of frozen-thawed buffalo sperm. Buffalo semen was cryopreserved in BioXcell containing 0 (control group), 2.5 and 7.5-mM carnitine. After thawing, viability, motility, membrane integrity and capacitation status (assessed by localization of phosphotyrosine-containing proteins and chlortetracycline, chlortetracycline assay) were evaluated. Furthermore, total antioxidant capacity, reactive oxygen species (ROS) and lipid peroxidation levels, as well as adenosine triphosphate (ATP) content and phospholipids concentration were assessed. Finally, in vitro-fertilizing ability was evaluated after heterologous IVF. An increased post-thawing sperm motility and membrane integrity were recorded in both treated groups compared with the control (44.4 ± 3.5, 53.1 ± 3.9, and 52.5 ± 3.6%; P < 0.05 and 48.44 ± 0.69, 55.19 ± 0.54, 59.63 ± 0.30%; P < 0.01 with 0, 2.5-mM, and 7.5-mM carnitine, respectively). Supplementation of carnitine to the freezing extender decreased (P < 0.01) the percentage of sperm displaying fluorescence at both equatorial and anterior acrosomal regions (pattern EA), corresponding to high capacitation level, compared with the control (30.3 ± 3.8, 18.8 ± 2.8, and 7.2 ± 2.9%, respectively, with 0, 2.5-mM, and 7.5-mM carnitine). In agreement with this, carnitine also decreased (P < 0.01) the percentage of sperm displaying chlortetracycline pattern B (capacitated sperm) (63.8 ± 1.8, 46.8 ± 2.2, and 37.2 ± 1.8%, respectively with 0, 2.5-, and 7.5-mM carnitine). Interestingly, carnitine increased total antioxidant capacity and ATP content of buffalo frozen-thawed sperm (1.32 ± 0.02, 1.34 ± 0.01, 1.37 ± 0.01 mM/L and 4.1 ± 0.1, 5.3 ± 0.1 and 8.2 ± 0.4 nM × 108 sperm; P < 0.01, respectively, with 0, 2.5- and 7.5-mM carnitine). Intracellular ROS decreased in carnitine-treated sperm compared with the control, as indicated by dihydroethidium (DHE) values (0.22 ± 0.01, 0.18 ± 0.01, and 0.14 ± 0.0 μM/100 μL dihydroethidium, respectively, with 0, 2.5-, and 7.5-mM carnitine; P < 0.01), whereas lipid peroxidation levels (on average 30.5 ± 0.3 nmol/mL MDA) and phospholipids concentration (on average 0.14 ± 0.00 μg/120 × 106 sperm) were unaffected. Despite the improved sperm quality, the percentage of normospermic penetration after IVF was not influenced (on average 53.5 ± 1.8). In conclusion, enrichment of extender with carnitine improved buffalo sperm quality by increasing ATP generation and modulating ROS production, without affecting in vitro fertilizing ability.